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(57) \mi\ fiG,'. 2 

mrni 

y u 5/ y (i o ) ffl 
W-snit^yr/xy-;^^^^--^^ (8) tt» Jf^BBisiS 

/lyH (2 6) , MtXfr. S¥Bl^ie/'«y HS'TBo* 
^|n|[» (1 0) (Z)«««ij8^/'^y H (18) K«mWtr 

»irrs^«Rji-fiBM^-x (3 0) ^nm\z.mm-^ 

1t}t^T3mt?3L/\ (14) ©S±^iiffcS^J-SB^S/i* 

aiA«. n^->mwL^nit^mm^m 02) ^t, 

a-BB^MM (3 0) fcjgffl$n-5. TS^««<sf$j£j.jg 
i"rsc:t3a:<5^y:::/"X'5^— ;W'^yy— (s) <&(siK 

ir^H4?-;V (2 8) *t¥B»ie/^yH (2 6) fcSBfiS 
nTV>-5. (16) tt, jftf^ft»<D« 

WW3itar!£?6«t-SfcJ63-5^vf ^ir- (3 4) T?«si-r 




(2) ^^2001-521 288 

a. Hu® (1 2) jsLZSRMm\<D^^m (1 6) t^m-r^^mw^yzf (y-r) 

0) ^^ti\ m«lelJE&<!:. 

b. Mi5¥^<*5^*;/:^<?5Hfj® (12) ±izmm^nrcy'^'$^-><t^nrc±mm 

(3 0) -e«>oT. ^At5'->fb$n;t^ilJi(i. HijiH¥3S<*5^';/:^±rciiiBt(7) 
ttiiiS^ff^<7)?f$1^^WU^ ii'^;a:<<i:t>9$;u (o. 0 0 9-f>5^) OUS^WT-S 

i^c(D«^;t'7tt-;K^)^s.4?(i, ^>i>OA (i n) ^^X>^e);5:'5. 5^*yyy^^-;u 
l^^[<Z)(i^rc7|t-JK^^>^?(i, ^tSxX/l& (eaSb/Pb) t)^^fji^. J-v 

^nissfs. ^it-^t^m (2 1) t^mu. ^nimmmm^mts "to^m i 

2 1) (c|^^LT'>/ci:<<h'fe1 0(^)J121^m3^^/t^y K (1 8) ^WU. 
miSlHlJg&(Dii;'/j:< <!:t> i ■oOit/o^/'Ozf/ty K (2 6) (i. ^nx^^mmw (c 



( 3 ) 
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^->\\L^ntz.'^mm\i^. m^m^<n>\%htmyynv'f (2 6) ^Btise^tisio 
^mw^-jzf<o'im±\zmm.^nrz.%m^m (3 4) ^ii^-s. ^yzf7.^-}v 

a.:^|^(;5M«lHllES (1 0)^^#tj\ tu® (1 2) SmtM (1 6 ) ^WT 



,2 0) €:#i5^. Sfc^mi^lHlSS(7)#>tr(i. #SfilHllES(D^ii^ (2 1) (C^ifiU 
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Cli^lil 2] ft^m 1 (C|Etg(Dli^7^:/\>^¥^^*■::7x/\4iit(Cfct^T 
. m%^^tli<0{t/vrii\s-)V (2 8) li'^;JC< <!:'foM«J:b8 0%05l» (P 

. Bf^l^^tlftco(i^^■7tt'-;^ (23) ^y=yOK (in) ^^X)^e)/«i:'5 

C^^iSi 4] li^iii 1 (ciBtEco(i^;t'/\'>:?^^#^2^'^x/\i^it^cfct^T 
> HuIE^l^o(i^fc7tt'-;^ (2 8) (D^^KX. ^WB:^xm (6 3 S b/P b) x» 

[»^3Si 5] ti^ni 1 (Gi5t£©(iAy;tV\'>y¥2i^':>xA«jiicfci\T 

) (i. Ht^I^(i^>^c/K>^/t^> K(cmmfi^(c^^^$n-5>. k 
(1 8, 2 0) ^^)^m^mmm^(r>^iLAz^^\^tz.. Buie^^^^c^x/NcoHu® 
±(cBem$n'5. (i/ufe'A>yi|£^<*C7x/\m3to 

[fi^iil 6] fi^m 1 (CIEtl^D(i^>c:V\>:/¥^»^*■:?x/\^ia^(Cfct^T 
[^^111 7] m^Jil 1 (CiBtg<^(*^fe'A>:^¥S<*•::7xA^^Jt(Cfct^T 
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mmo 

/t-/K (2 6) $^m-r^. mt^^$mm^(om^<ommt^'^/'<y \^ (is. 
2 0) izmnrnz^^-^t^. mm<Dnii^^[-iy-7. oo) ^mi^.u. ^r^mt^ 

. ms^^^mi^Oni/\<Dmim±izmm-^nrc^m^&m (3 4) «:#t,\ (i>urc¥^ 
cit3j^ii2 0] mm^m d o) (s) ^ 

a. 1tUtOM^I518& (10) ^^ti^^mi^O Ji/\ (1 4) -C^oT. ±iE¥^ 

^^■i^xA (1 4) (iHu® (12) ;Rtxsm"Jom® (1 6) ^mu. ^±mmm 
ESS (1 0) {t±t^^Fmi^OJL/\ d 4) omm (^ 2} ±[zmm$nK^^m 
m^^^mn^iz^:sLmmt^m^(Dmm^7^>[^/'^y \^ d 8/2 o) 
. xj^cte^/cC^^ftc^xA (1 4) ^mm-t^7.Tyzft. 

b . ±fs.^^mi^':p:L/\(Dmm±i^iz±mm^m^-t^7.T- y zft. 

n-€^nmiSiHi»<DHu®±(c^ti^(D¥Ba/\>:/A'> k (2 6) €:#%ue.o^s« 

mSSO^mitTtv-^KA^y K (1 8/2 0)^#mfgI5]S§(^^BgA>7^A»;/ K (2 
6) (CBmfl*IlC$S^$-tt-5A;5'-Wb$n/c^il]l (30) ^#±iE«lilHllE§± 

d. ±i5^^^':7x/\(DHu®±<*;5^af#±i5/^^-><b$n/b^iiiic^±(c> 

e. ^±i^^mn>-:fny \^<D±{zm^-&Mz.-^mmm\zmu^i{^^-t^7.7- 

f. #±iB¥fflA>:?^A';/ KIC. mtmi^X''PtS.<ii'hQ^)\^ (0. 0 0 9^ 
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>^ (0. 0 2 2 9 cm)) (7)ilS^WrS5itt¥Ba7K-;U (28) ^M^-t^ 

m^^nrzmi^¥m7^-ji (2 8) '>7a:<<t'ib8 oMM%(^te (Pb) 
^^$nrcj^tt¥a7K-;u (2 8) Its -oi^OA (I n) ^^^^^-r^s. C 

[IS*II2 3] ti5j^lI2 0(D:^;4T^oT. buIHXt^- ^ ( f ) (Cfcl^T 
^^$nAc5511¥ffl7K-;U (2 8) li. ^t^^x/i» (6 3 S b/'P b) 

[fi^Ii 2 4 ] ^^11 2 0 O:^}* T?^ o T. 

^fuiem«[H)ss (1 0) it^^^RU^m^ (2 1 ) ^wuTt^T. ±iS^Ji 

(2 6) ±ie¥Ba/^>://\-'y KX>^mmfi^(c^^-r'55Pt/;5-r'5±is^ii#mi4 
^•^x/N (14) (DHu®±lcKig-r'5::^7^';/:/^^ti\ 

[18^112 5] ii^II2 0(0^;iT^oT. 8515:^7^^;/^ (d) ICfclNT 

[it^ii2 6] mmm2 0(DyjmT$>^x. mi^:^^vzf Cd) (cfct^T 

^l»i$nrc^iftSii (3 2) li. ^>y;>^□^7">T^'5c<!:^^^#^^k<i:■r'5:fr 
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2 0) \zM%m\z.^^■^^±^mB,<D^'r^W.V\y-:^ (3p) ^'^H-r^:^Tv^ 

miZ7.^vZf (b) -BlU (c) (i. Hiii5¥Ba/\'>^/\'^y KStX±ieil^WhU 

[^^312 8] ^^112 0(D:^;i-C*^T. 
Huie5i14¥ffl7K-;U (2 8) (i, @t4¥ffl7tt'-;UX?^}§i!li^'5J:^(c/cj:^*#^0 

K (2 6) lC:^^fl«I(CH^$-a-^. 

[Ii^ii2 9] ii^Ji2 ocd:^>4-c$)ot. Buie5itt¥Ba7K-;u (2 8) 
s®±^(c. ^ilzi— 7^^>^ (3 4) ^m^i-^7.Ty:f^'^tj\ :Lt^nm 
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[0 0 0 1 ] 
[0 0 0 2] 

. 5 9 3^. y^^hXC-M-^^nfe^S^^l^mS, 2 2 0, 2 0 0^. t^K 
>||(C#^$nrc7|tffl*ti^l^5, 5 4 7, 7 4 o^^^t;^7^;^-^^(C'f^^;snrc 
^m^^^^, 5 6 4, 6 1 7^(C|g^$nTt^-5o 
[000 3] 
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[0 0 0 4] 

uituitmrji^o mfj:^mmmmizi^mLyxm}:i^tit)m±T^t. yoyzf^y 
^:fmmmm^^nmmlzm'^T^it^rdJK>:ft)mm■t^mmt)i$>^o ^m-r 

-^tmmt(Dm-vmm^mt)m^^<D^n±ir^rzibiz. lt^rd/'<>zf(Dmmm. 
z^\zmm^mt^^mmt<Dm{z^.^^S:^m^m^^^^z.tt)mihnxi^^o m 

mmt)m<fj:^:ittfi3'i\ unit. ^mmfmmmmmm^m^^fc:mm:^miz 

[0 0 0 5] 

i^m^fjiy 0 yz^^y:fmmmt-f^mz$^'^iz^\\^{,\ mxit. ssx^i o 
o^^p>Ti^$^s7 o~8 5$^p» o ^c-e. mm^fjimmm'^ii!}:m{zm 
^^■tt-sizii. mm^^. ±{z. 6 3 s n/p b(i^7"c^#<^■r-g>o mxit. It 

^>^V\'>:?^€:^X6 3/^-- b>h. i»3 7A— b>h<i:f -So ^JEP^iJec^—^Jc!: 
UT. 6 3 S n/P bliArfe'^^^. «IS(Z)^i^/f^^.aJ(C^y <^(t. 

^^■r^o iiu. ^i^/t'aJO^;^li— ^(c 7 ^ u (o. oo7>r>5^) ts>-5o 
^m^:hnx^\z{ts ^m'^^^f\m.<Dmmt(^{Kti^-^fti\z.t[ztsi^„ 



( 10 ) 
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[0 0 0 63 

m^\zmmmm^^x^. H \ sdo nmiz'^^-^nrz7¥:mm^m5, 5 47 

[0 0 0 7] 

ny^^^y'tf-H\%ifim=s'^n^m\z. m^<D^yzf\z\i\iS[^nts,\ifrims.^ti. 
ssmiiii. mmm^ (■trj:t>t>. j±t^^nrcmm^^(D'mm^v-'< X) ^<kw^ 

[0 0 0 8] 

"^yzf- 7.<r-J\^ • /'<y<r-i>^mj&-t^rcisblzm{>^^tir;i^A^(0'yjL/\ • u 
^)\^^WiiiM<Oo-^<r> 1 H^PM E B (Plastic Molded, 

Extended Bump) W^fzX^^o 'EMU^^O P M E sny^—i>\t 

e»OIiglCg!t^T. H^PMEBfi^ieii. ^W^*'^ x/\;&^e<D^5i'*M(CAn. 



{ 11 ) 



!^^2001-521288 



hlCfcl^TJ:kK^W(C^t^o $e>(C. P M E B/t-z-ir-i^fi. 6 3Sn/Pb 
CO 0 0 9] 

• U^>/UtJfil5(is Sandia Ball Grid Arr a ymi^iX'$>^o 

I 

[0010] 

t/c^n^BAgf s:^>i. u^xsizwmmmmm^^mm^m-^^tsi^). m^m^ 
^\z^z>xmm-^ntz.m^t^ii>(D\t/vt6j'i>zf^^m-r^t:iit[zmm^^t.^^ 
mwLt(Dm\z¥im^mw-r^'Z^m^m-y^y')yzf- ^yzfrnmrnmcotcibo)^ 

tizSb^, 

[0011] 

mm^^^yy- ly^jiizKux. 0jL/\mm\y^j\^xmm^n^'^y:/-7.<r 
-}v • /"^y^r-i^^^m-r^yim^m^r^ztizub^o 

[0 0 12] 

^¥tm(D^ ib[z^i\(o^mts mm^^m<Di&.^^nrc^yzf • • y^y 
<r-i^pj:v^mmztt^mz^mxs /jn^cnjksh^^^i;. -rut>t>. m^n 



( 12 ) !^^2001-521288 

[0 0 13] 

^m^<D^^iz^i\(D^mt. mmzmmiz'^m^n. uti^^moy^jy^^-^ 

[0 0 14] 
[0 0 15] 

2|s:^W(D$6(csij(^gfl*)(i. KXhjttf^yzf^^mxz-t^^oxzmm^mz^m 

[0 0 1 6] 
[0 0 17] 

nimzms^-t^ii. ^%\^\.\WMw^m\z^n\t. MSicn^iEJs 
^<r>'^^ii^^-ir^'^m^^v^i.\zw.^^ntzMmmk^'kh^^^ 
<r-ju/^y^-iyizmT^o :i(Dmm^^'^y:f<Dmm±(o^m<om<izit. z. 

tti^^/t^y \^izmnmzf&^^tixi\^/)mm^m^v^<Di>vmt)^^m:f3^^iz^ 



( 13 ) 
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tf^z.o^omt/vtz./'^v Ko#'!?<D±(c?i5^$nT. n^ntcm^ti^m^mmL 

CO 0 1 8] 

hmmtt8o%<D^ (Pb) iz,k-Dxmf&^n^o it/vtzT^-Mt^^jm^^oy 

[0019] 

^$n^<^X>^^?SLtNo C(D<fce>/j:ieglcJ;oT. (*^/^c7K-;^X>^'4^W^*5^^:/^ 
. (^^rc7t^'-;KDilS*J:U:^^l^t)(D<t•r'5C<^:;&^T#^o /"^^-ytjmm^ 

m\z^^r^r:ifsb(DW^<D^^^^m^m^T^o c(D/^^->t)m^^tirz^ 
mizmi^.-r^m-<D^mm{z<^^xmfii^n^o ±i^(D^mmitimm{t. thu 

CO 0 2 0] 

(D{t/vrdn>zfnv \^[zmn.mz^'^^i±^rzmz. ^m^o ji/\<Dmm\zm.^ 
:Lj\(Dmm{zm.^xiKf3^^^W\mitu.m.m\z^-ox%m-^n. ^^wmit%mm 



( 14 ) 
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o{z{yxmi=infz^m^OjLy\{t. ;^tN-e. *^^^ij^#(te)n^;&^»cDa(zt;]e) 

[0 0 2 1 ] 

-i^ (chip scale package) (Cli-r-So 

fc y . -f^^k^n/tnisstD^^:? (i4^5s<*:C7 ji/\-(Dmmizi\m^nro—m 

<^-mt^nrcm^(Dmmiz^m^nx{,'^^o rnrn^-^^ y^^^mi^Oji 
/\-(D'^mizm^-r^mt)^x^^o ^mmtfi^^mi^o nL/\-<Dmm{z^ifihnx 
fcu. M^^^mm(Dm-Dt}^(D^6fit^-mt^nrz^^±{z/'{^->it^nrz 
^mm^mTrzisbizm^mzm^^ti^o ^/i-p-xti^nrci^mmizit. ^(d 

/u>S:7H-;U(iBiS^4^t<D?f$t^^WUd/^/ci:< i:'fo9 (0. 0 0 9-05^) co^a^l 

[0 0 2 2] 

(benzocyc I obutene) WL^u1fi'f:(r>^oW^mmKcm^\uX^\Z 



( 15 ) 
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[0 0 2 3] 

Mt. ^{t/vrdj%>zfnv K±(c^a^>J^5^$tlfc^i^rc7|^'-J^^#«fi«)(csegr 
„ ¥^^*■:7x/\-(i;:^:lc(i^>S:7K-J^(7)}Sil!aig^T'iPflft$n. -^-t^f^iSttii/u 

[0 0 2 4] 

nrfcu. h^vv^t^'-j&txffeomm^^ (s^i±r) $n;s:^-'> h'7-:i7^ 



( 16 ) i^m2001-521288 

[0 0 2 5] 

izmm.m{zmm^nmfn{trj:iom\ zoraisb. i^t/u^(Dmmmmzit. m 

1 Js^um2<D^mn^^ qjslUi o{z^-DX7ri^nxi\^<i:z>fj:-m<Dmmi^<D 

tmn^iz^nK^mx^^<i:z> \z. ¥#^*c^x/m Aommizmj^^nx^^^^o 
^1 (c^snTtN-sjcrxc. ^n'^(Dmmi^(Dmmm/'^y \^ ^ sstxaoii. m 

4(Dmmizm'(i^^nrz0jL/\y'^iy^-'>3>m2 2^wuTt^'5o 

2 0{zT^iz7.-t^:itfj^x^^jzz){z. mm^ommm/'^y \^ ^ 8X2 o±x 
•^x/vN°'>^-i>a»i2 2ic^(te>nTCN-5o ±m.ufzmmJSLUxmit. mm 
(Dmmm^(Dmmx$>ijs t<oj:z>f3imm^mt. mw^^ ny^-i>[z^>('^ 

[0 0 2 6] 

tblZ. ^Zfi^B>tUX. m 1 C0/\*i>^->>3 >ii2 4^. ■i7x/\/\°i>^-*>3 
>ii2 2 0m±-C¥ai<*'5x/\ 1 4<D^®lcMoT^fl^UT^)«tC^o 1^ 1 (T)/'?^ 

^-va»i2 4(i. jfeiit<*:T^ ij . 0 jL/\mm{z^mm^WLit. t^rcs -^x/x 



( 17 ) 
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>m2 2<Dm^lZJt^OX. ^'51i^(C(iglJ^bT'foJ:C^o ^HI^B^CD^ig/dr^Jg 
0iJ(CfcUT. m^ OAi>^-->a >ji2 Alts rcyclotenejcD 
TT. K^VKlcm^-r-SDo w C h e m i c a I tt;&^e>rti 

^TA^Bltg/<i:'^>y^;U->^py-7^> (Benzocyc I obutene) 

a>m2 4^m^UX'b<t:{>\ (D/'^z^^-i^aymz Alt. l3iliA-5 /im 
omtS (DM^J^^JtlX^^ J: Z)IZ. ^\f.>:3-T^>'!f (spin coat in 

g) (cj;oTs ^s^t^-^x/M A±izm^-t^z.iit3m^\^\.\ mn(DnMtm\ 

'fb$n7tiFipgp^fT$^t-'5Cci:7&^'-e#-5o $>'5CN(*. t(o^ots.mumt. mm 
. it/vrdn>-:fnv\^it. m^iz. m^<r>nzy^-iya>m2A±lz^m.•t^. 

[0 0 2 7] 

@ 1 :Bi.um2iz7ri-^nx\,^^j^z>iZs w&imt/vrdi\^-)V2 8x>^ixy#ite>n'S 
it/vtin>ynv K2 6(i. ^«tt(?5^jiffl/t-;/ K 1 8;&^e>^:^iPi(c^^a$-i+e 
nxiN-So $e>(c0i ;5^^xg|2(c^$nTl^'5J;e>(c. k2 e 

[0 0 2 8] 

'J-r-fXh'J ea.-V3>'hU-;^3 0 <^(i^fc/\>y/\°^;/ K2 6 ;&^\ ':7x/\ 
nviy^-zya>m2 2±tm^ /\°'>'>^->>3>ii2 4±(Cjf$^$n-5/t:^- 

><b^^ig<i:LT. mmi^OnL/\i A(Dmm±y3izWLifi^ti^o z.<r>n^->\t 
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Under Bump Metal lur g y) (S/bfiU BM) M'QZ/^Xr 
OA (A I ) . (N i V) StK^ (Cu) t-^i^ti^ 3±mm 

OA (N i V) jsium (Cu) t}^^fj:^3^mmmm'm^[^<{ti^<Dm^fd:±m 

^^^^-^x/M 4±(c:^(t'5c<»:X?«T^'5o ^a)cke) (c^(te>ti;tu B Miiol* 

•r^o (C. U BM/i(i^0T(C$)^®(cm^^'5o m2{z. UBM/i(i. 
n-^-rc\ (we t t ab I e) J )l<t UT^tffl-T'So mWz. UBM/l(i, jgtt 

CO 0 2 9] 

'JbrzL-->^>^nrc^i^fcV\'>'3^/t-/K2 6(i. iiaaso. 

CO 0 3 0] 



( 19 ) 
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[00 3 1 ] 

-m. m2/tv/>c-va>U-r-\'3 2X>^f^6ti'5<i:. g| 2 (c^•r(i^?t'7H-;^ 
2 8(7)cfc:p/d:^l^:/J:(i^yc7tt■->'^X?^\ mihUfMAjfd/ty K2 2(7)^>5?lCffM$ 

n-So lfel^c/«^:li^;^7K-;^cD#>^7(*(alS^$?f$-e^u. d'''/d:<<i:t)9$;u (0. o 

2 2 8 6 cm) (0. 0 0 9 ^ . fip-&ii.'>;S:< <f: 2 2 9 ^ ^ P >(7)iS?l^ 

wr-So ^^^5l5(^(i^fe'A>e>^(i6 3 s n/p b(i^fc'^;t(i9 5 p b/s n 
x?^6^*^>^v\'>'y^ff$^^^x?^\ 0. 0 1 7 7 8 cm (0. oo7-r>5^) mm 

Pb) ^8 0S«%#^. ^UX^^ffiS&Tli^^nTO-So ^rz{t/urd7^-Jl'2 8 
[t-O'JOA (I n) ^^Src(*i^lJj'l!t^li-r>^:i6(C:^Vj:<c!:t)8 0MM%(7)ia 

t)^x^. z.nizj:ij ^/uti:m^:^S:^mm-r^'jbmt>fji<fji^o ^m^<ottf^i^ 
immmxit. {tAjfd7^-j[^2 s^^tbmmus ^«w(ccn^(*^fcv^':/ K2 

6(cS<o ^(DJ:vfmm^mmmiz. lt/vrdy^y^:^^lt/vfd/%>Zf/'<y \^ 

izn^Us (d:^7t'7|t'-;^2 8 ^it/ufd/tyzf/^y K 2 6 mizmt^^iz]\m^n^ 



( 20 ) 
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v8^tt^>S:7H-;^2 8(0^3S>SJg (reflow tempereture) ^TiD^U. c:n(c 
CO 0 3 2] 

6 (C=l- h^nTt^'5o ^<0^m^-T^>^3 Alts m^(07.\^>^- 

jL/synnT.mm^^miyX^^mi^':? 4<d^®i 4(czi-hu. cod 

SUt^„ -1*^=1— 7^^ 4(*^x/\;r-r'>>^:/P-b>^<D— gPchUTil^tt 

CO 0 3 3] 

)^mmx1}murzlt^rd/i>:fmm<Dmmm^7^:To it/urd7^-A2 s^m^^ 
(c^^^eicufcc!:^. mmJilt^^7^-J\^2 8<Dm^it9. 5$;u(o. 02 

4 1 3cm) (0. 0 0 9 5-f>5^) T^^o cn(Cj;U. #>icD(* Ay>tV\'>y 

(cj; o i; -5 X h 1^:^ ^ ^ ^ (cjaiaT^ -So 

CO 0 3 4] 



( 21 ) 



!^a2001-521288 



nrz—m(Dmm^7^>\^/'^y \^-i 20^^^. m7n>\^/^y [^(D'prji<t% 

nmz^Kmtm^n^. 7^^>^3 4*^'##^*-5x/\cd^®i 6±iz# 
m^n^o ^mm2 6, 30. 3 2t^^^mi^':pJL/\<Dmm^ 2±izma^ti. 
(DJ:z>f^^mm(Dmm^'^t)^t(DmmiRmizm^^nx. /-^^-yit^nrz^m 
m^m^Us cn(cj;ij#mi»isissi o<onfm^ 2 ±[z—m<DU/vrdn>yny 

ilS-r^o J^§^6*)(c(i. W^tt7tt>H/t'> K 1 8., 2 0 (D;^gP5i'(i. ftltlalSSi 0 

\z^^-r^7.'7^y:fitttf^u<it-m<on6^^ h u-;^ 3 0 ^mt^-t^^^Tyzf 

K 2 6 JSiUm^fW. h U-::^ 3 0 (ij^-cD/t^-Mb^nrc^Jlii*^: UTJf$^$ 
CO 0 3 5] 

^iftS-fbii (passivation layer) 2 4 X>^'^(0<t ^^^f*':? 
x/\1 4(Dhu®1 2. 2 2±;&tX^/t^-><b$n7t#ilil2 6, 3 0, 3 2± 

^>y:>^ P^-J-V (polymer Bennzocyclobutene) 

2 Apqizmn^mtm^n^o 

[0 0 3 6] 



( 22 ) !^a2001-521288 

[%Ajrd-^-Mtmmi'^t: UTfc y tf^'D^a:>m.^ti^^^ o . o o 9 >r ( 0 . 2 

3 mm) X(i^nj;i±T«)'5o C<DXIi<D»^ UlNmit:0iJ-C(i. 5^tt(3D(d:^>^:7H 
-;KiffiMT'>;a:<<!:'fo8 0/t— b>h(^ia (Pb) RFfMO^ig<^l^11t 
(due t i I i t y) ft^^J<hUT(*. ^(D<:fcp;^i:5^1t(i^>c:7tt' 

-Mt-Oi^OA (I n) ^#X>^e/<i:■^T'b<fct^c »SU<(d:. ^0<fc^/<j:5itt 

jU2 8li4^M^^'j:7p- (r e f I ow) jSig^WU. ^(0}SJgT>§ill1^^lC 
CO 0 3 7] 

¥?i<*':7x/\;o^E®i:^j(c<3]y^(j-e)nT (d i ced) <omm^^/''j-yyy 

■^x/M 4 lt-^(Dt^'ltt^(DmmXmm (s c r i b i n g/b re a k i n g 
$miZt5{,\X%'JbmT^fJ:<. ^nii. B.m(0±m(DPMBE/ty<7--i^lZlP\-r^ 

mt/vfznif^n^mmii<om(Dmmwtomf.ii^^mzj:ij^\^i&z^n^m^ 



( 23 ) 



4#a2001-521288 



um<u'tuTmm<Dmm^^m^m^-r^. Mssa^Kc-y-VT^^r (Sandia) o 

CO 0 3 8] 

^Tz.mz. i'D<r>^m\^^nfzM^^m-r^z.^ti^*hm^-^n^o mic 5^b 

<!: *^T'# S a £ (^:^ # $ Tii/ci: I No 
CO 0 3 9] 

^i^ffl^-SX?^'. \%m<r>^WBt-r • ft} (6 3 S n/P b) (D(i^>^'7K-;^^^ffl■r 
C@1 ] 



4#^2001-521288 



[^1 ] 




F/G, 1 



( 25 ) 



!^a2001-521288 




( 26 ) 



4#a2001-521288 



tNTERNATIONAX SEARCH BEPORT 



International appiic&tion No. 
PCT,US98,'22071 



A. CLASSIFICATION OFSURJECT .VtATTER 
IPC{6) :H01L 23/48, 23/52, 29/40 
US CL : 257/737 

According to Intern Attonal Palent ClassificaUon (IPC) or lo both national cUsslficalion and IK? 



FIELDS SEARCHED 



Minimum documentation searciied (clsssincBtion s^ystem followed by classiitcation symbols) 
U.S. : 257/737, 73&, 778,, 779, 780 



Documentation »earehed other tlian minimum documentation to ibe extent tlial such documents are included in the fields searched 
NONE 



Electronic data base consulted duiing the tntematicnal search <nainc of data base and. where practicable, search icmts ust;d> 
APS 

SEARCH TERMS: CHIP SCALE PACKAGE, FLIP CHIP. PASSIVATION. POLYMER, Pa'SN, EUTECTiC 



ooctiMErsrrs considered to be relevant 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to ctatiu No. 



X/Y 



CHANCHANI et al. "A New mini Ballgrid Array (mBGA) 
Multichip Module" Int. J. Microcir, and Elec. Pack, V-18, 1995, PP 
185-192 



US 5,604,379 A [MORI] 18 February 1997 (18.02.97), Figure L 

HARPER, CHARLES A. "Electronic Packaging and Interconnection 
Handbook" McGraw-Hill 1991, p5,5 

DOANE et al. "Multichip Module Technologies and Alternatives; 
The Basics" McGraw-Hill 1993, pp325346 



1,5-7,11,15 
16,20,24,2 
5,27;2-4.8-I0,L2- 
14,1 7-19,21-23. 
26,28-30 

9.18 

. 2-4,12. [3, 14.21- 
23,28,29 



I x\ Further documents are Jisted in the conlinuotion of Box C. [ [ See patent family annex. 



• Special calcjones of cited documtJJts: 

"A* document dednio^ (he general state of the an v^hich is not canxidcred 

to h» &f p»riicul»T TcleTancB 

"B" «arlier documant pubb*^h»d on or after th* uitcraaiticsnaE filing 

"L" dvetnaent which muy throw doubts on jmortty cUrni(>> or which «e 

eited to ealablisb Um publioMion 4at» of another citttion er ocher 
special tcdi«)ii specified) 

"O" documenl r-eftrrinj to en on( dtBtloeure, use. exhibitiDn ot cscher 

attanx 

"P* doctiment pvb(islied prior to the tnt«rnetioBa] fitiAft d»t« but later than 
the prioTHy date claimed 



(atec document pubhthed after the intcrnebon^ filing dale or pnocVty 
and not tn connja with the appbcBtion but cited to undeiKtsnd 
the jmnctple or iheoiy underlymg die invention 

docuxvent of psntcuiu rclcrancc; thv felairned tnt'ention citnTiot b« 
cofutdered navel or cannot be considered to mv oJve in inv<nitv« ucf) 
when the docnntcnt is talc en Bl&ne 

document of parUcu]?.! relevance, the ciannrd irtvctctioA catitiOl ^ 
c»»n»id»ivd to tnvAtvfs «n inventive xtop wh:eti the dncun»<nt d 
combined with oiic or nore pther sucb dopumcnu^ xutAt «Gxn binstkoit 
being obviou» to a person tkilled in th« grt 

docuincnt mepibsr of the Mne paKnt fereity 



Date of the actual completion of Hie international search 



21 JANUARY I91?0 



Date of mailing of the inicmaiional search report 



I Z FEB 1399 



Name and tnailina address of the ISA -US 
Commissioner of Pttents and Tiademari^s 
Box PCT 

Wasbinglon, D.C. 20231 
FacsiniiJc No. (70?) 305 



i^itUorizcd ofHccr 

llephonc No. (703) .^08-0'^5<x 



FaiTO PCT/ISA/210 (second shcciXJuIy 1992)* 



( 27 ) 



i^a2001-521288 



INTERNATIOKAL SEARCH REPORT 



Internationa] application No. 
PCT/US9S/'2207I 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of documcnl, \vjtK indication, where appropriate, of the relevant pflSSaftes 



Refevanl to claim No 



US 5.814.894 A [IGARASHI et aL] 29 September J 998 (29.09.98), 
Figure 1. 



10,19 



Form PCT/ISAa 10 (continuation second s[icct)(J«ly 1992)* 



( 28 ) 



4^^2001-521288 



F^-A(#3|) 5F033 HH07 HH08 HH11 HH18 MM08 
PP15 QQ73 QQ75 RR21 RR22 
SS21 WOT WW01 WW04 XX34 



